Introduction
The cohesion theory of sap ascent (Dixon, 1914) forms the basis of our current understanding of the mechanism of water transport in the xylem of plants. Evaporation from cell wall surfaces in the leaf causes the air-water interface to retreat into the fine porous spaces between cellulose fibers in the wall. Capillarity (a consequence of surface tension) tends to draw the interface back up to the surface of the pores and places the mass of water behind it under negative pressure. This negative pressure is physically equivalent to a tension (a pulling force) transmitted to soil water by a continuous water column; any break in the column necessarily disrupts water flow.
In xylem, a break in the water column is induced by a cavitation event, and the xylem of woody plants is highly vulnerable to such events (Tyree and Sperry, 1989) . The potential exists for a dynamic cycle of water stress leading to loss of hydraulic conductance and further dynamic stress (see Fig. 1 Transpiration produces dynamic water stress because of the pressure gradient required to maintain sap flow over the viscous drag in the xylem conduits (trachE 1 ids or vessels). The water stress, manifested as a negative pressure, will cause cavitation events -rapid breaks in the water column in a conduit followed by rapid (1 us) stress relaxation. Within a few ms, this wiill result in a water vaporfilled conduit. The water vapor-filled void normally expands to fill only the confines of the conduit in which the cavitation has occurred because of the surface tension effects at pit membranes between conduits (Bailey, 1916 (Tyree et aL, 1983 (Tyree, 1988) . The same hydraulic architecture is observed in other species (Tyree and Sperry, 1989) (Ewers and Zimmermann, 1984a, b) .
The vulnerability curve (see Fig. 2A Fig. 2A, a 95% Fig. 4 ). The solid line in Fig. 4 Fig. 2A .
Results Results

Materials and Methods
The dynamics of embolism development Tyree (1988, Fig. 1 d) . hydraulically sufficient than that of broadleaf species: 1) the vulnerability of cedar to cavitation is higher than that of many broadleaf species (Tyree and Sperry, 1989) ; and 2) the hydraulic conductance per unit sapwood area in cedar is much less than that of broadleaf species.
The hydraulic sufficiency of trees may provide new insights into the evolution of the morphology, physiology and ecophysiology of woody plants. For 
